high contents of cocoa solids are rich in antioxidants and therefore healthy when enjoyed in moderation.
And yet, chocolate is also under threat from a similar combination of factors as coffee, with subtle differences. The cocoa plant isn't quite as sensitive to temperature changes as coffee and can indeed replace coffee when the weather gets too hot. Still, pests are expanding, the producers are poor and poorly educated, and market volatility and food speculation deprives them of any influence on the commercial fate of their product. As with coffee, only the raw material comes from the tropics, while most of the value is generated in moderate climes.
As Dave Goodyear from the UK's Fairtrade Foundation has recently outlined in a sponsored feature in The Guardian, demand for cocoa has grown for decades and is likely to increase by another 30% to 4.5 million tonnes by 2020. Smallholder cocoa farmers in the tropics may not be able to satisfy this demand, Goodyear warns.
As with coffee and other food commodities, world market prices for cocoa have shown wild fluctuations in recent years, often unrelated to the supply situation of the actual commodity. Even when prices rise, the producers aren't feeling the benefit. Of the final retail value of a typical chocolate bar, Goodyear reports, only around 5% is paid to the cocoa farmers in West Africa -a fall from around 16% in the 1980s.
The poverty of the primary producers means they don't have funds to invest in modernising their equipment, adapting to climate change, or fighting pests, never mind expanding their productivity to serve a growing demand. Goodyear warns that as a result of these developments, many young people are abandoning the cocoa-growing communities, leaving the prospect of a declining production facing an increasing demand. In other words, chocolate could again become a rare luxury.
The increasing commercial success of fairtrade products may offer some relief to some farming communities, although there are also debates about how much of the surplus charged to consumers actually reaches the producers, and some other fundamental problems remain. In a global food market exposed to climate change, speculation, and other threats, quite a few things will have to be re-organised in order to keep consumers happy and producers alive.
Michael Gross is a science writer based at Oxford. He can be contacted via his web page at www.michaelgross.co.uk
Luxuries:
Chocolate has seen a rise in popularity on the global market place, but problems in the tropical countries producing the cocoa could mean that it will soon be a luxury out of reach for many. Why did you study psychology? Well, as a schoolboy I would go to the local lending library and take out books on philosophy. The next week I would return them pretty much unread, except for the back cover, and take out some more. After I had exhausted the philosophy section, the next subject along the shelf was psychology and so I started to take out those books instead and that was that. At my Northern British grammar school, the prejudiced view was very much that psychology was what girls did when they wanted to do science but didn't know which Q & A the opportunity to go to school, and hence they don't quite see the value of basic research. "What's it all for?", they always ask me.
What is your favourite conference?
Well, this would have to be the International Multisensory Research Forum (IMRF), now in its 14 th year, which we first held together with Philip Quinlan in Oxford back in 1999. It's a great mix of energetic young researchers from a wide range of scientific disciplines dedicated to uncovering the rules that govern the integration of information from the different senses. If I had my way, I would like to see the conference having a slightly more applied focus, but there are always three-to-four hundred people there and a really great atmosphere for establishing new scientific collaborations (usually over a pint or two of beer).
Gastronomy conferences can also be great fun too. Where else would you get to sit at the same table as the holders of more than 60 Michelin stars? If nothing else, you can guarantee that the food will be really great. My sense is that there are a growing number of young chefs who are really keen on collaborating with scientists from a variety of disciples to take their cuisine to the next level -wherever that might be! Hence, I think there is a great future for conferences that bring together the various sciences underlying gastrophysics -the scientific study of our response to food under realistic conditions.
What do you think about the postpublication peer-review of papers? I must say that this is something I don't have any appetite for. I guess regular review papers can be seen as serving something of the same function, but I am pretty traditional in my approach to the peer-review process. Though, that said, electronic submission does have its advantages over the seven single-sided paper copies of the first manuscripts I sent out for peer-review back in my PhD.
Which historical scientist would you like to meet and what would you ask him/her? Well the person I would most like to chat with would have to be F.T. Marinetti, the Italian Futurist. Not a traditional scientist, but very definitely an experimentalist of sorts. So many of the most innovative things currently to be found in the top-end modernist restaurants were first tried out by Marinetti and his colleagues. I was lucky enough to be involved in the early stages of the development of Heston Blumenthal's 'The Sound of the Sea' seafood dish, the signature dish on the tasting menu at Blumenthal's restaurant The Fat Duck for a number of years. Basically, a plate of seafood that looks like the seaside and comes to the table with earphones that allow the diner to listen to, well, the sounds of the seaseagulls and waves crashing gently on the beach. Go back to the 1930s and you find that the Italian Futurists were already experimenting with serving frog's legs with a background chorus of croaking frogs. Or take the aromas being spritzed over diners in some of today's top modernist dining rooms: again the Futurists were there first. A little over a century ago, the technology and scientific insight wasn't really advanced enough to bring many of the Futurist's dreams alive. But I would love to see Marinetti's reaction to some of the more extreme of today's molecular gastronomy meals.
If you would not have made it as a scientist, what would you have become?
Well, for me, the question is rather the other way around. I only started my research career because none of the management consultancy firms that I applied to wanted me. It was the early 90s, so the financial situation wasn't too good, but the nine typo's in my two-page CV probably didn't help either. It was at a time before word processing had become mainstream. Ironically, I am now hyper-attentive to grammatical errors/ inconsistencies, much to my students' dismay. In fact, I can spot an errant double-space at 5 m.
And what drew you to your specific field of research? As an undergraduate, I was more interested in sport and other student pursuits than science. My college advisor sent me off to see Jon Driver, who was then a Junior Research Fellow at Christchurch College. His TV had recently broken in his flat down the Cowley Road. So he had the sound coming out of his hi-fi instead. When movies started (and the theme music was playing) no one would recognize that the sound wasn't coming from the television. But as soon as the credits had finished rolling, and the characters started to one; either that or we were advised not to do psychology because you'd never get a proper job afterwards. But for me, psychology was so much more exciting than all of the other sciences we were allowed to study in school, seemingly having far more unanswered questions, and offering an area where pretty much anyone could demolish the existing standard theories and ways of thinking if they could come up with an experiment that was clever enough. So I applied for philosophy and psychology, but soon dropped the philosophy after a bruising term with a young Mike Martin, who was keen to flex his immense intellectual might! It has taken more than 20 years, but I have now started working again with a number of philosophers and think that there is a really fruitful, not to mention intellectually richly challenging, area of research between these two disciplines. Luckily, I am part of a team of neuroscientists, psychologists, and philosophers that was just awarded a large grant from the AHRC for a project entitled 'Rethinking the Senses' which will allow me to continue this discussion over the coming three years.
Do you feel a push towards more applied science -and if so, how does that affect your own work?
Well, from the very beginning of my research career I have been trying to merge the basic and the applied. I started out working in interface design with companies such as BMW and the European Space Agency. The work was certainly very applied, but more often than not it felt like the underlying science was missing. Models of man-machine interaction were being used more to convince whoever one was talking to, rather than necessarily because they captured the true structure of that which we were trying to model. After a year working in Germany, I went to Cambridge to start a PhD looking at crossmodal interactions in attention between hearing and vision. This put me back in the world of fundamental science. Ever since, I have tried to direct the research in my lab in Oxford to the borders between the basic and the applied. In fact, 90% of the funding for the lab over that last couple of decades has come from industry. So, for me, it is more of a 'pull' than a 'push'. I guess, ultimately, this drive toward the application of the basic research may come from the fact that neither of my parents had speak on the screen, there would be a sudden disconnect. The voices would very obviously not be coming from where the lips were seen to move on the screen. Then, after a few seconds, everything would be OK again, as the ventriloquism effect kicked in and the viewer's brain bound the voice with the relevant lips. My undergraduate project involved trying to capture this experience in the lab, with two televisions and simply switching the sounds coming out of the two monitors and seeing what happened.
What is the best advice you've been given? I think this would have to be the sage and strategic advice from Jon Driver to very explicitly make the link between the experimental psychology research that we were conducting in the lab and the latest insights emerging from the then nascent field of cognitive neuroscience. That, or the advice from someone to always pitch your explanations, for example when you are being interviewed, as if you were talking to an intelligent teenager (with a general interest but little background knowledge) in the pub. That is always who I have in mind when talking to the media these days.
What is your greatest research ambition? Well, for the moment, that would have to be to get to the bottom of 'the correspondences', those surprising matches that we all make between pitch and colour, shapes and tastes, scents and textures. Where do they come from and why do they exist? How many different explanations do we need and how can we use them to create immersive and engaging multisensory experiences in a variety of contexts. Next year, I hope to see the book I am writing with the philosopher Ophelia Deroy coming out on this theme -though for the moment we are spending all our time trying to distinguish this ubiquitous phenomenon from the much rarer and idiosyncratic phenomenon of synaesthesia.
On the one hand, the correspondences are so simple, easy to demonstrate and document, but on the other I think they raise some really profound questions about the nature of our multisensory experience.
The Crossmodal Research Laboratory, Department of Experimental Psychology, South Parks Road, Oxford, OX1 3UD, UK. E-mail: charles.spence@psy.ox.ac.uk A number of chess masters can play many games simultaneously without sight of play." (p. 425). During World War II Adriaan de Groot arranged to have world-class chess players think aloud (give verbal expression to their concurrent thoughts) while they searched for the best move for a position taken from a game among chess masters. He discovered that the players systematically generated and then evaluated alternative sequences of chess moves, rather than relying on their amazing intelligence and superb intuition. In the early 1970s Bill Chase and Herbert Simon found that chess masters could virtually perfectly reproduce a briefly presented chess position with over 20 pieces, whereas a beginning chess player could only recall around four pieces. Most importantly, when chess boards with the same chess pieces randomly rearranged were presented then the elite chess players' recall was reduced virtually to the level of the beginners' and they could only remember 4-6 pieces. The vastly superior memory abilities of the elite chess masters were restricted to meaningful chess positions. These findings suggest that the superior performance of experts must be acquired by active participation in the domain. In fact, Simon and Chase found that a minimum of ten years of active chess study was required before players were able to win consistently at international competitions. Most importantly, Simon and Chase proposed that similar factors influenced the acquisition of expertise in other domains, such as sport, language and science.
In the 1970s researchers started to elicit experts' knowledge in order to make it available for the acceleration of the acquisition of expertise for beginners and less accomplished individuals. Similarly, computer scientists interviewed experts to extract their general decision rules in order to build computer programs (expert systems), which would be able to generate decisions, similar to the experts. These interviews of experts revealed that experts do not primarily rely on general rules and most of their knowledge was difficult to retrieve because it was situation specific. When the experts were presented with specific situations and actual cases their ability to report their thoughts increased, but surprisingly the accuracy of some of the experts'
Expertise K. Anders Ericsson
What is expertise? The word 'expert' is derived from the same root as experience and experiment, which refers to efforts to learn from experience. When someone has gained special skills or knowledge representing mastery of a particular subject through experience and instruction, we call this person an expert. As experts are often able to perform well beyond the level that less skilled people ordinarily attain or even think they could ever attain, experts have been viewed as mysterious and are sometimes revered, much like those considered to be geniuses.
The modern scientific study of experts and their expertise can be linked to the emergence of programmable computers in the 1950s. Herbert Simon, winner of the Nobel Prize in Economics, proposed that it was possible to understand the basis of outstanding abilities of experts and simulate their thought processes with computer programs. The demonstration that relatively simple computer programs can perform intellectually challenging tasks, such as solving complex integration problems and finding solutions to difficult puzzles, made researchers reconsider our ability to understand the performance of experts. If we could describe in detail how some individuals develop into experts during an extended period of experience in a given domain of skill then such findings might provide thrilling insights into the processes that can improve performance.
What exciting discoveries led to the recent interest in expertise? In the early 1960s Herbert Simon co-authored a paper (Simon and Simon, 1962) that argued that grandmasters of chess were typically viewed as "intellectual prodigies, who perform feats of memory and discovery unachievable by mere mortals" (p. 425). More specifically, "[G]grandmasters frequently "see" decisive, winning moves whose benefits are not obvious to weaker players even after the moves have been pointed out to them.
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